APPENDIX I
GRADIENT WIND VELOCITY TABLES
To be used only in the absence of local disturbances—thunderstorms, line squalls, and ' the like—or strong horizontal temperature gradients, and when the isobars, as drawn, are free from any considerable reduction or other errors.    Also to be used with discretion in the case of east winds in the middle latitudes, since at an altitude of 1 kilometer or more their actual velocities are likely to be less than the computed, as explained on page 115.
To find from the following tables the probable wind velocity at | kilometer, elevation over any given place, one notes (a) the current system of winds, cyclonic or anticyclonic, at that place (this determines which table to use); (6) the latitude of the place in question (this determines the latitude division of the table in which the desired value is to be found); (c) the pressure gradient shown on the concurrent weather map in terms of the difference of the barometer reading in millimeters per 100 kilometers at right angles to the nearest isobar (this, through the closest tabulated gradient, locates the gradient division of the value sought); and, finally, (d) the radius of curvature, in kilometers, of this isobar (a sufficiently close practical value of r) at the place in question, on line with which the desired velocity is given in meters per second, kilometers per hour, and miles per hour. The wind at the given level is roughly parallel to the corresponding surface isobar, and so directed that on following it one will have the lower pressure to his left.
In using these tables in conjunction with weather maps whose barometric interval is 0.1 inch the interval used in the United States, it is only necessary in taking step c to note the number of miles between the 0.1 inch isobars and then select from the second expressions in the first columns the nearest to an equal gradient.
The actual gradient, radius of curvature, density, and latitude usually will all differ somewhat from the tabulated values, but as the latter, except the density, which may be computed approximately, are given for small intervals it would be easy to add, with their proper signs, interpolated corrections. In practice, however, this will hardly be necessary, partly because of the great number of intervals directly supplied by the tables themselves, and partly because actual velocities and computed gradient velocities are likely to differ too much to justify minute corrections. They differ because the atmosphere never attains to a fixed or steady state of motion; because the actual density is likely to differ from that assumed; and because the gradient at the level for which computation is made is not, as a rule, exactly the same as that given on the maps.
In regions of great elevation, 1 kilometer or more, the isobaric lines, if drawn, as they commonly are, in accordance with values obtained by reduction of the barometer to sea level, may be seriously in error during both unusually warm and exceptionally cold weather. Obviously, therefore, it is not safe, at such times and places, to use the reduced distribution of isobars for the calculation of gradient winds—nor, indeed, for any other purpose.
The first line in each section of the anticyclonic table gives the maximum velocity for the given density and pressure gradient and the corresponding radius of curvature of the path. It will be noticed that this limiting radius grows smaller as the gradient is decreased, in accordance with the fact that steep gradients and strong winds can not occur near the center of an anticyclonic region.
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